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a b s t r a c t
Background: Disasters usually involves massive casualties, yet few post-disaster studies explore the
prevalence of complicated grief (CG) among survivors. Complicated grief is a distinct psychological
disorder, and is associated with impaired physical and psychological functions. Given such gap in the
literature and the signiﬁcance of this topic, this study is hoped to offer more information of complicated
grief among survivors who lost their loved ones in disaster. Adopting a large scale survey, the prevalence
and risk factors of CG among bereaved survivors one year after the Sichuan earthquake in China were
explored.
Methods: In total 803 bereaved survivors participated the study by ﬁlling a questionnaire on measuring
CG symptoms, posttraumatic stress disorder (PTSD) symptoms, intrapersonal factors, earthquake related
factors, bereavement related factors, and an interpersonal factor.
Results: There were 71.1% of the participants scored higher than the cutoff point of CG symptoms. Close
relationship with the deceased, PTSD symptoms, losing means of livelihood, physical injury, and
terrifying experience in the earthquake, were identiﬁed to be risk factors for CG.
Limitations: The study was cross-sectional and the data was collected through a self-reported ques-
tionnaire. The sample was recruited from one of the most severely affected counties, thus the
generalizability of the results should be interpreted with caution.
Conclusions: A large portion of bereaved earthquake survivors suffered from CG symptoms one year after
the disaster. Risk factors found in this study can be used to identify high risk groups, who need special
care, support, and bereavement interventions.
& 2015 Elsevier B.V. All rights reserved.
1. Introduction
Disasters usually involve massive loss and implicate devastat-
ing impact on a survivor's mental health. How people's well-being
is affected by such traumatic loss has attracted burgeoning atten-
tion of researchers over recent years (Katz et al., 2002). There has
been increasing effort devoted to the psychological sequelae
among bereaved disaster survivors and ﬁndings generally suggest
that bereaved survivors are vulnerable to severe mental health
problems (Chan et al., 2012; Kuo et al., 2003; Pfefferbaum et al.,
2001). However, grief reactions and bereavement are usually
included as stressors in those studies, rather than as dependent
variables. Grief is a natural reaction to loss that will generally heal
over time (Bonanno et al., 2002), but a small group of bereaved
persons suffer from severe grief that does not dissipate or subside.
Special attention has been paid to this group of individuals in the
past two decades, with different terms being used in the literature,
such as complicated grief (CG) (Prigerson and Frank, 1995; Shear,
Simon, et al., 2011) and prolonged grief (Maercker et al., 2013;
Prigerson et al., 2009; Workman, 2009). It is characterized by
intense and persistent symptoms, such as strong yearning, difﬁ-
culty in accepting the death, loss-related anger and withdrawal,
and emptiness in life (Prigerson et al., 2009). Its association with
impaired physical, psychological, and social function as well as
with suicidality has been well-documented (for a review, see
Shear, Simon, et al., 2011). Recently, this was proposed as repre-
senting a distinct psychiatric disorder (Boelen et al., 2010;
Prigerson et al., 2009) and termed persistent complex bereavement
disorder in the DSM-5 (American Psychiatric Association, 2013).
To date, only a few studies have explored CG symptoms among
disaster survivors (Ghaffari-Nejad et al., 2007; Johannesson et al.,
2011; Kristensen et al., 2015; Neria et al., 2007), while the majority
of post-disaster studies have focused on posttraumatic stress
disorder (PTSD) (Altindag et al., 2005; Dell'Osso et al., 2013;
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Goenjian et al., 2009; Johannesson et al., 2011; Souza et al., 2007).
Such a gap is surprising and deserves more attention for several
reasons. Firstly, disasters usually involve causalities and thus
bereavement. The inﬂuence of death may extend to those who
were not in the affected area but lost loved ones in the event
(Johannesson et al., 2011). The scope will be exceptionally large.
Secondly the sudden and violent nature of the death, which
usually accompanies other types of loss (e.g. economic loss,
physical injury) and traumatic experiences puts people at higher
risk of CG than normal bereavement (Hargrave et al., 2012;
Kristensen et al., 2012; Wijngaards-de Meij et al., 2005). Thirdly,
as CG is distinct from other mental disorders (Bonanno et al.,
2007; O'Connor et al., 2010; Tsutsui et al., 2014), it is associated
with different types of symptoms and adaptation difﬁculties, and
most importantly, it needs unique and speciﬁc types of support or
intervention (Shear et al., 2005). Without an examination of or
understanding regarding survivors' grief conditions, a complete
picture of their mental health will not be available. Moreover, it
hinders the provision of suitable support to those in need.
The reported prevalence of CG varies from 8% to 76% among the
limited available studies on disaster-bereaved individuals
(Ghaffari-Nejad et al., 2007; Johannesson et al., 2011; Kristensen
et al., 2010; Neria et al., 2007; Schaal et al., 2010). This disparity
may be related to differences in population, types of disasters, and
length of investigation time after the death in each study. The risk
factors usually evaluated were mainly demographic variables and
relationship to the deceased (Johannesson et al., 2009; Kristensen
et al., 2010; Shear, McLaughlin, et al., 2011). Other factors related
to the nature of the bereavement (such as number of loved ones
lost) and speciﬁc characteristics of severe earthquake (such as
collateral economic decline, traumatic disaster experiences, inca-
pacity of recovering of the deceased's body) were less explored.
Meanwhile, studies in this ﬁeld have been conducted mainly in the
context of Western countries. Relevant studies conducted within
Asian populations are limited.
The Sichuan earthquake in 2008 was one of the most devastat-
ing disasters in China's history. According to ofﬁcial estimation,
over 87,000 people were either killed or missing, and around
374,000 people were injured (Zhao et al., 2012). The earthquake
also destroyed numerous houses and resulted in huge economic
loss. The traumatic nature of the deaths and the secondary losses
may increase bereaved survivors' risk for CG. However, to the best
of our knowledge, most studies on Sichuan earthquakes have
focused on other mental disorders (Kun et al., 2009; Ma et al.,
2011; Wang et al., 2009; Xu and Song, 2011), with few reports on
CG. The present study examines the prevalence and risk factors of
CG among Chinese persons who are bereaved from the Sichuan
earthquake, with data gathered at one year after the disaster. It
further explores unexamined yet potential associated factors,
including intrapersonal, death related, earthquake related, inter-
personal factors, as well as PTSD symptoms. Such an effort aims to
add to our knowledge of CG following a natural disaster and
contribute to the identiﬁcation of people at high risk of developing
CG, so that necessary prevention or intervention can be channeled
to them (van der Houwen et al., 2010).
2. Methods
2.1. Participants and procedure
A cross sectional survey was conducted in a temporary shelter
community 12–13 months after the earthquake. Most of the
people in this community were former residents of Beichuan
county, which was graded one of the 10 most affected spots in
the earthquake by the government. According to ofﬁcial statistics,
at least 8605 residents in that county were killed in the earth-
quake. The death and injury rates in Beichuan country were 5.37%
and 6.05% respectively (Zhao et al., 2012). To avoid bias, only one
competent person in each household, being someone who has no
difﬁculty in understanding the questions or communicating with
the interviewer, and having no diagnosed psychiatric disorders,
was recruited. The purpose and signiﬁcance of the study were
explained to participants and their oral consent was obtained
before starting the interview. A sample of 859 bereaved people
was interviewed, but 56 of themwere excluded in the analysis due
to missing more than 20% of the necessary data. Ethical approval
was granted by the Human Research Ethics Committee for Non-
Clinical Faculties in the University of Hong Kong.
2.2. Measurements
2.2.1. Socio-demographics
Socio-demographic variables collected in the study included
age, gender, level of education, religious belief, ethnic minority and
pre-earthquake physical health condition. Information about their
bereavement included the relationship with the deceased as well
as whether the body was recovered.
2.2.2. Earthquake related factors
Three yes–no dyad questions were asked about their exposure
to and traumatic experience in the earthquake: “Were you in the
affected area during the earthquake?” If yes, “Did you have a
terrifying experience in the earthquake?”, and “Were you physi-
cally injured in the earthquake?”
Another three yes–no dyad questions on their economic and
other losses due to the earthquake were included: 1. “Did you lose
properties or belongings in the earthquake?” 2. “Was your house
destroyed by the earthquake?” 3. “Did you lose your job or means
of livelihood because of the earthquake?”
2.2.3. Symptoms of complicated grief
The widely used Inventory of Complicated Grief (ICG), was
adopted to assess the level of CG symptoms. It contains 19 items,
and participants were asked to rate their frequency of experience
on a 5-point scale from never (0) to always (4). A sum score of 26
or higher was used to deﬁne the CG group, as recommended by
the scale developers (Prigerson et al., 1995) and as adopted by
other post-disaster studies (Ghaffari-Nejad et al., 2007; Kristensen
et al., 2010). The original ICG was translated into Chinese, and a
stringent translation and back-translation procedure was carried
out by two independent bi-lingual researchers. The translated
items were carefully checked for consistency with the original
version and for applicability in the Chinese context. The Cron-
bach's α of the Chinese ICG in the present sample is 0.96.
2.2.4. Symptoms of PTSD
The Posttraumatic Stress Disorder Checklist (PCL) was used to
examine the level of PTSD experience of survivors. This yields a
high sensitivity to a diagnosis of PTSD (Blanchard et al., 1996). It
contains 17 items based on the degree of different types of
distress, corresponding to three clusters of PTSD symptoms.
Respondents were asked to rate each item on a 5-point scale,
ranging from absence of to maximum degree of distress for each
one. The Chinese version of the PCL has been validated and
demonstrates satisfactory psychometric properties (Wu et al.,
2008). The internal consistency in the current data is 0.95. The
cutoff point of 44 to predict distinct PTSD symptoms as recom-
mended by Ruggiero et al. (2003) is used in this study.
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2.2.5. Social support
The perceived social support scale (PCCC) was used to measure
general level of social support. It asked respondents to rate the
level of social support they can receive from different sources, on a
7-point scale, ranging from very strongly disagree (1) to very
strongly agree (7). The psychometric properties of this scale have
been demonstrated to be good among both English speaking
populations (Zimet et al., 1988) and Chinese people (Huang
et al., 1996). The internal consistency of the scale in the current
study is 0.95.
3. Data analysis
Cases missing more than 20% of the data were excluded. Other
missing data were imputed by the group mean. The prevalence
and comorbidity of PTSD and CG were calculated based on the
cutoff points of the PCL and ICG. For the analysis of risk factors,
multivariate logistic regression was conducted respectively to
assess the predicting effect of each group of risk factors (intraper-
sonal factors, earthquake related factors, bereavement related
factors and the interpersonal factor, i.e. social support) on CG in
separate models. Predictors of signiﬁcant associations with CG
found in the above procedure were then all entered hierarchically
into another logistic regression model, with PTSD condition
entered at the last level. All statistics were performed using
SPSS-18.0.
4. Results
Among the valid participants (n¼803), 63% of them were
women, and their mean age was 46.72 (SD¼ 15.51). Most of their
education levels were up to secondary school (78.1%), another
12.1% had attended to high school, and the rest (9.8%) had acquired
higher education. About half of them (52.4%) were of the Qiang
ethnic minority group, with other minorities comprising only 4.6%.
The ethnic minority individuals were thus dichotomized into
minorities (1), and Han (0) in subsequent analysis. Most partici-
pants did not claim any religious beliefs (74.3%). One-ﬁfth (20.7%)
of them practice Buddhism, and other religions compose 5% of the
sample. Similarly, this variable was subsequently coded as those
with a reported religious faith (1) and without (0). All of the
participants had lost signiﬁcant others in the earthquake, includ-
ing a child (33.4%), spouse (21.3%), other family member (79%), and
friend (98.4%)1.
A total of 571 participants were identiﬁed as having CG (71.1%)
with 222 of them (38.9%) also showed distinct posttraumatic stress
reactions. A series of logistic regression analysis were used to
examine the associations between different clusters of variables
and CG. The ﬁrst model examined intrapersonal variables. Being
female (OR¼1.58, 95% CI¼1.12–2.25), older (OR¼1.02, 95% CI¼1.01–
1.03) and having religious beliefs (OR¼1.58, 95% CI¼1.04–2.409)
were signiﬁcantly related to CG, while education level, ethnic
minority status, and pre-earthquake physical health were not. In
the second model, which includes earthquake related factors, losing
means of livelihood (OR¼3.76, 95% CI¼2.56–5.51), terrifying experi-
ence in the earthquake (OR¼1.49, 95% CI¼ 1.21–1.83) and physical
injury (OR¼1.90, 95% CI¼ 1.32–2.75), were signiﬁcantly associated
with CG; whereas losing property and belongings, and destruction of
houses were not. In the third model, which includes death related
variables, loss of a child (OR ¼4.73, 95% CI¼3.00–7.47) or spouse
(OR¼5.10, 95% CI¼2.81–9.24) and other family members (OR¼3.52,
95% CI¼2.32–5.34) were signiﬁcantly associated with CG; while
losing friends, or ﬁnding the dead body were not. In order to further
explore the effect of type of kinship on CG, survivors' bereavement
were coded into several types: only lost friend(s), only lost child or
spouse, only lost other family member(s), and lost multiple relations
(the combination of child, spouse or other family members), repeat-
ing the same analysis over again. The results indicate that people
who had lost multiple relations had higher risk for developing CG,
compared to those who had lost “only friend(s)” (CI¼ 0.04; 95%
CI¼0.02–0.07) or “only other family member(s)” (OR¼0.20, 95%
CI¼0.13–0.31). However, it does not differ from “only lost child or
spouse” (OR¼1.61, 95% CI¼0.37–7.06) on the effect of predicting CG.
The effect of social support did not show signiﬁcant association
with CG.
Finally, factors demonstrating signiﬁcant effects in the previous
steps were all entered in a hierarchical logistic regression model
( see Table 1). Gender, age and religion were ﬁrst entered, but then
estimates of gender and age ceased to be signiﬁcant when earth-
quake related factors had been entered in the second step. In the
third step, death related factors were entered, and in the last step,
distinct PTSD symptoms was entered, and the effect of terrifying
experience and physical injury lost their signiﬁcance, while other
factors remained signiﬁcant.
5. Discussion
This study adopted a large sample size to investigate CG
reactions among earthquake survivors. The estimated prevalence
of CG was over 70%, much higher than documented prevalence of
CG among the general population, which ranges from 2.5% to 25%
(Kersting et al., 2011; Mizuno et al., 2012; Newson et al., 2011). It
was also higher than ﬁndings in other post-disaster studies with
rates between 37% and 45% (Johannesson et al., , 2009, 2011;
Kristensen et al., 2009; Neria et al., 2007; Shear et al., 2006). This is
comparable only to one study conducted among 400 earthquake
survivors in Iran, in which 76% of respondents were screened
positive for CG (Ghaffari-Nejad et al., 2007). This comparison
should be interpreted with caution because tools used to assess
CG reactions as well as time period at which the survey had been
conducted following the disaster varies across studies. The ﬁnding
indicates that a substantial number of Sichuan earthquake survi-
vors suffered from severe grief symptoms one year after the
disaster. This highlights the devastating effect of traumatic loss
in the earthquake on bereaved persons, and underscores the need
for more attention to be paid to their grief adjustment and to
providing necessary assessment and intervention to those in need.
About 38.9% of people with signiﬁcant CG also had PTSD
symptoms which are over the cutoff point. This comorbidity rate
was consistent with other disaster studies (Neria et al., 2007). This
group of people (about 28% of all bereaved respondents) experi-
enced particularly severe mental distress compared to others,
demanding special support due to the dual burden of posttrau-
matic stress and CG. As the regression analysis reveals, distinct
posttraumatic stress is a risk factor for CG. On one hand, this is
consistent with previous ﬁndings which show that PTSD has a
positive association with CG (Johannesson et al., 2009, 2011). On
the other hand, the evidence that a signiﬁcant portion of people
with CG do not show signiﬁcant PTSD symptoms in some degree
reﬂects that CG and PTSD are distinct clusters of symptoms
(Boelen et al., 2010; Bonanno et al., 2007; Shear et al., 2006).
This study has also identiﬁed several other risk factors for CG.
Contrary to common assumptions regarding the protective effect
of religion (Becker et al., 2007), religious belief seems to be
positively associated with CG. However, it is premature to suggest
that religion is a risk factor for CG due to the limitation of the
sample and measures. The sample consists mainly of Buddhists,1 The type of loss was not mutually exclusive.
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and we only asked about their religious belief, and not about any
other dimensions in religion, such as degree of dedication,
frequency of participation in religious activities and the time they
converted to the religious group. There might be a chance that
they were so distressed after the earthquake and turned to
religious support. The effect of religion on CG requires further
examination, taking the multidimensional nature of religion into
consideration as well (Wortman and Park, 2008).
Contrary to another study conducted among earthquake survi-
vors (Ghaffari-Nejad et al., 2007), destruction of residence did not
predict CG. However, losing means of livelihood was a risk factor
instead. This type of loss, which exacerbates the decline of their
economic condition, may induce secondary severe stress on the
bereaved, depleting their resources for coping with bereavement,
and impeding their adjustment. The devastating effect of eco-
nomic loss on CG has been documented among disaster survivors
(Shear, McLaughlin, et al., 2011). Therefore, efforts to help the
bereaved ﬁnd new economic sources after the earthquake and
improve their economic condition may be a helpful means of
ameliorating the risk of CG. It has been suggested that exposure to
the disaster is a risk factor for posttraumatic stress, and positively
associated with CG (Ghaffari-Nejad et al., 2007; Johannesson et al.,
2011); however, there are also studies which fail to ﬁnd such a
relationship (Kristensen et al., 2010). The present study presents a
more extensive assessment of degree of traumatic exposure than
do previous studies, which have been mainly about witnessing the
event. The ﬁndings suggest that simply experiencing or witnessing
the earthquake does not necessarily increase the risk of CG,
whereas traumatic experience, such as terrifying experiences and
physical injury do show signiﬁcant association with CG. The effect
of such traumatic exposure ceases to be signiﬁcant once PTSD
condition is controlled for in the model. It is possible that the
mechanism of traumatic exposure on CG is through its association
with PTSD. That is, higher traumatic exposure induces higher
posttraumatic stress, which increases the risk of CG.
Consistent with previous studies, the closeness of the relation-
ship to the deceased has signiﬁcant inﬂuence on CG. Respondents
who had lost family members were at higher risk than those who
had lost someone else (Johannesson et al., 2009; Kristensen et al.,
2010; Neria et al., 2007). Losing more than one family member is a
characteristic of massive natural disasters, such as the Sichuan
earthquake under study. Thus, this earthquake provides a valuable
opportunity to compare the reactions of losing multiple relations
to losing a single type. Unlike previous ﬁndings demonstrating a
signiﬁcant association between number of deaths and posttrau-
matic stress (Souza et al., 2007), losing multiple types of relatives
does not implicate higher risk of CG than the loss of only one key
family member; speciﬁcally, a child or spouse. It seems that the
nature of the relationship plays a more important role than the
number of deaths in predicting CG (Schaal et al., 2010).
Females have usually been considered to be more vulnerable
than males to CG (Ghaffari-Nejad et al., 2007; Neria et al., 2007).
However, the present study did not ﬁnd a signiﬁcant effect of
gender when other earthquake related or death related variables
were considered, which is similar to a number of previous studies
(Kristensen et al., 2010; Schaal et al., 2010; Shear, McLaughlin,
et al., 2011). Such inconsistent ﬁndings may due to the different
samples involved and the statistical method used (bi-variate
regression vs. multivariate regression). Meanwhile, social support
did not show signiﬁcant association with CG either. Even though
there have been studies reporting a buffering effect of social
support against CG among disaster survivors (Kristensen et al.,
2010), the ﬁndings in previous studies remain inconsistent (Shear,
McLaughlin, et al., 2011; Stroebe et al., 2005). The present study
only assessed the availability of general support, not speciﬁc to
their grief. Bereaved people may have various needs in adapting to
their loss, and the ﬁt between available support and their actual
needs may inﬂuence the effectiveness of such support (Li et al.,
2013). Therefore, further ﬁne grained studies are needed for more
speciﬁc explorations. Time delay in conﬁrming the death was
reported to be a risk factor to CG (Kristensen et al., 2010).
However, we did not ﬁnd a signiﬁcant relationship between
“found the body or not” and CG. This may be because the survey
was conducted one year after the earthquake, long enough to
conﬁrm the death even though the body was never found. Also
due to the severity of the destruction, many dead bodies were
never found in the ruins2. Therefore, fantasies about the possibility
of survival that might delay their grief process were not prominent
in this sample.
There are some limitations in this study. Firstly, the cross-
sectional design does not draw a causal relationship between risk
factors and the outcome, except for with demographic and death
related variables, which are objective and do not change with time.
Secondly, it adopted a self-reported scale to examine CG, and thus
cannot avoid subjective bias. Even though the ICG is a well validated
and widely used scale to measure CG, its capacity to effectively
identify CG has not previously been conﬁrmed among a Chinese
population. We have made a compromised decision to use a cut-off
Table 1
Multivariate logistic regression of factors signiﬁcantly associated with CG
Step 1 Step 2 Step 3 Step 4
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Female (vs. male) 1.57n 1.10–2.24 1.42 0.96-2.09 1.37 0.90–2.09 1.31 0.85–2.01
Age 1.02nn 1.01–1.03 1.01 1.00–1.02 1.00 0.99–1.01 1.00 0.99–1.01
Religion (vs. no religion) 1.80n 1.14–2.83 1.78n 1.09–2.90 2.25nn 1.33–3.79 2.07nn 1.22–3.51
Physical injury 1.68n 1.13–2.48 1.56n 1.02–2.39 1.41 0.91–2.18
Terrifying experience 1.44nn 1.16–1.80 1.33n 1.04–1.69 1.22 0.95–1.56
Means of livelihood 4.06nnn 2.72–6.05 3.22nnn 2.09–4.98 2.70nnn 1.73–4.23
Losing child 5.01nnn 2.88–8.73 4.81nnn 2.75–8.13
Losing spouse 3.80nnn 1.95–7.41 3.78nnn 1.92–7.42
Losing other family member 2.91nnn 1.82–4.65 2.93nnn 1.81–4.73
Distinct PTSD symptoms 3.28nnn 1.84–5.85




2 The majority of participants (77%) could not ﬁnd dead bodies of their
loved ones.
J. Li et al. / Journal of Affective Disorders 175 (2015) 218–223 221
score which has been widely adopted by previous studies in order to
make the results of the present study more easily comparable to
others. Thirdly, the study sample was taken from one of the most
devastated areas in the Sichuan Earthquake, where most of the
people have experienced severe exposure to traumatic experiences
and multiple losses. Even though the results may add to the knowl-
edge of CG among an extreme group of survivors, the generalizability
of the study results to other disaster contexts should be applied with
caution. Finally, this study failed to include other mental health
variables and general well-beings of survivors, which are important
and meaningful aspects of research interest in massive disasters, and
can be considered in further studies.
In spite of these limitations, this study also has strengths and
contributions. For example, it recruited a large sample size, and
included a wide range of factors in its exploration. It used multi-
variate regression in order to reduce any confounding effect
among variables, resulting in more reliable results than can be
obtained with bivariate examination. The present study indicates
that CG is common among bereaved earthquake survivors, and
that the risk factors found in this study could be used to screen for
persons who may be at greater risk. It also enriches the literature
on the prevalence and risk factors of CG by providing ﬁndings
among disaster-bereaved individuals who all experienced similar
traumatic loss at the same time period.
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